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STUDIES RELATED TO WILDERNESS
Bureau of Land Management Wilderness Study Areas

The Federal Land Policy and Management Act (Public Law 94-579,
October 21, 1976) requires the U.S. Geological Survey and the U.S. Bureau of
Mines to conduct mineral surveys on certain areas to determine their mineral
resource potential. Results must be made available to the public and be
submitted to the President and the Congress. This report presents the results
of a mineral survey of the Crossman Peak Wilderness Study Area (5-7B), Mohave
County, Arizona.

INTRODUCTION

During 1979-1982, the U.S. Geological Survey and the U.S. Bureau of Mines
conducted field investigations to evaluate the mineral resources of the
Crossman Peak Wilderness Study Area (5-7B), Mohave County, Arizona. Field
studies included geologic mapping, geochemical sampling, geophysical surveys,
and a survey of known mines, prospects, and mineralized areas. This report
complements the mineral resource appraisal of the Crossman Peak Wilderness
Study Area (Light and others, 1983) and presents the analytical results for
samples from mineral occurrences in and around the study area. These samples
were collected by the U.S. Bureau of Mines and analyzed by the U.S. Geological
Survey.

The Crossman Peak Wilderness Study Area comprises approximately 38,000
acres in western Mohave County, Arizona, three miles east of Lake Havasu City,
Arizona, and 45 miles southwest of Kingman, Arizona (fig. 1). The area is
accessible from the north and west by numerous jeep trails that intersect
either Interstate 40, State Highway 95, or some residential streets of Lake
Havasu City. From the south, southeast, and northeast access to the area is
by jeep trails that intersect the unimproved Dutch Flat Road, which skirts the
south flank of the mountains.

Rocks in the wilderness study area are dominantly Proterozoic granite
gneisses and amphibolite intruded by Proterozoic and Tertiary igneous dikes
(Howard, Goodge, and John, 1982; John and Howard, 1982). A small granitic
stock of Cretaceous(?) age crops out in the northern portion of the study
area, Numerous Tertiary mafic to silicic dikes have intruded the Proterozoic
rocks throughout the study area. A dense swarm of northwest trending dikes
intrude much of the western and southern portions of the area (Nakata, 1982).
Along the southern and southwestern borders of the study area, the Proterozoic
rocks are unconformably overlain by Tertiary volcanic and sedimentary units
including flows, breccia, and tuff of silicic to basaltic composition,
fanglomerate, conglomerate, sandstone, and claystone (Pike and Hansen, 1982).

The Crossman Peak Wilderness Study Area contains numerous occurrences of
gold, silver, tungsten, lead, and zinc in northeast to northwest trending
veins and faults which cut the Proterozoic gneisses. These deposits have been
prospected and mined intermittently over the past 120 years. Lode base and
precious metal concentrations have been mined or prospected at 39 separate
localities in and around the Crossman Peak Wilderness Study Area (Light and
others, 1983). These sites range from patented lode mining claims with
several thousand feet of workings to areas with numerous shallow pits and
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Figure 1.--Location of Crossman Peak Wilderness Study Area (5-7B),
Mohave County, Arizona



short adits. Although only limited data are available on the tonnage and
grade of ore produced, sixteen of these areas were reported to have produced
some ore (Light and McDonnell, 1983) and several other areas probably produced
some high-grade ore.

The overlapping zoned distribution of base and precious metals in the
Crossman Peak Wilderness Study Area has been interpreted to represent the
expression of a large hydrothermal system that may be related to a porphyry at
depth (Light, Marsh, and Raines, 1982).

The region encompassing the study area includes the topographically
rugged center and flanking foothills of the Mohave Mountains. Elevations
range from approximately 1800 feet near Standard Wash at the southern edge of
the study area to 5100 feet at the top of Crossman Peak.

METHODS OF STUDY
Sample Collection

Field investigations by U.S. Bureau of Mines personnel were focused on
known mines, prospect workings, and mineral occurrences. Locations of mining
claims were examined, and were sampled where workings or mineralization was
encountered. Surface and underground workings were examined and were mapped
and sampled where accessible. Detailed sample descriptions and maps of
surface and underground workings were compiled by Light and McDonnell
(1983). A total of 970 rock samples were collected including chip, select,
and outcrop samples. Where possible, mineralized structures were sampled at
approximately 20-foot intervals. Chip samples were cut across a vein or
mineralized structure as a representative cross-section. Select samples were
intentionally chosen to illustrate high-grade mineralization,

Sample Preparation and Analysis

Rock samples were crushed and then pulverized with ceramic plates to at
Teast minus-100-mesh (0.15 mm).

A1l samples were analyzed for 31 elements using a semiquantitative,
direct-current arc emission spectrographic method (Grimes and Marranzino,
1968). The elements analyzed and their lTower 1imits of determination are
listed in Table 1. Spectrographic results were obtained by visual comparison
of spectra derived from the sample against spectra obtained from standards
made from pure oxides and carbonates. Standard concentrations are
geometrically spaced over any given order of magnitude of concentration as
follows: 100, 50, 20, 10, and so forth. Samples whose concentrations are
estimated to fall between those values are assigned values of 70, 30, 15, and
so forth, The precision of the analytical method is approximately plus or
minus one reporting unit at the 83 percent confidence level and plus or minus
two reporting units at the 96 percent confidence level (Motooka and Grimes,
1976). Values determined for the major elements (iron, magnesium, calcium,
and titanium) are given in weight percent; all others are given in parts per
million (micrograms/gram)



TABLE 1.--Limits of determination for the spectrographic analysis of rocks and
stream sediments, based on a 10-mg sample

[The spectrographic limits of determination for heavy-mineral-concentrate
samples are two reporting units higher than the limits given for rocks and
stream sediments]

Elements Lower determination limit Upper determination limit
Percent
Iron (Fe) 0.05 20
Magnesium (Mg) .02 10
Calcium (Ca) .05 20
Titanium (Ti) .002 1

Parts per million

Manganese (Mn) 10 5,000
Silver (Ag) 0.5 5,000
Arsenic (As) 200 10,000
Gold (Au) 10 500
Boron (B) 10 2,000
Barium (Ba) 20 5,000
Bery1lium (Be) 1 1,000
Bismuth (Bi) 10 1,000
Cadmium (Cd) 20 500
Cobalt (Co) 5 2,000
Chromium (Cr) 10 5,000
Copper (Cu) 5 20,000
Lanthanum (La) 20 1,000
Molybdenum (Mo) 5 2,000
Niobium (Nb) 20 2,000
Nickel (Ni) 5 5,000
Lead (Pb) 10 20,000
Antimony (Sb) 100 10,000
Scandium (Sc) 5 100
Tin (Sn) 10 1,000
Strontium (Sr) 100 5,000
Vanadium (V) 10 10,000
Tungsten (W) 50 10,000
Yttrium (Y) 10 2,000
Zinc (Zn) 200 10,000
Zirconium (Zr) 10 1,000
Thorium (Th) 100 2,000




ROCK ANALYSIS STORAGE SYSTEM

Upon completion of all analytical work, the analytical results were
entered into a U.S. Geological Survey computer-based file called RASS (Rock
Analysis Storage System). This RASS file contains both descriptive geological
information and analytical data. Any or all of this information may be
retrieved and converted to a binary form (STATPAC) for computerized
statistical analysis or publication (VanTrump and Miesch, 1976).

DESCRIPTION OF DATA TABLES

Table 2 lists the analyses for the rock samples from mineralized
localities. The data are arranged so that column 1 contains the USGS-assigned
sample numbers. These numbers (minus the "CP" prefix) correspond to the
numbers shown on Plate 1. Fluorine was determined by a specific ion electrode
method (Hopkins, 1977). Al11 other elements were determined by emission
spectrographic analyses. A letter "N" in the tables indicates that a given
element was looked for but not detected at the lower 1limit of determination
for that element (table 1). If an element was observed but was below the
Towest reporting value, then a "less than" symbol (<) was entered in the
tables in front of the lower 1imit of determination. If an element was
observed but was above the highest reporting value, then a "greater than"
symbol (>) was entered in the tables in front of the upper limit of
determination. If an element was not looked for in a sample, then two dashes
(--) are entered in place of an analytical value. Because of the formatting
used in the computer program that produced Table 2, some of the elements
listed in this table (Fe, Mg, Ca, Ti, and Ag) carry one or more nonsignificant
digits to the right of the significant digits. The analysts did not determine
these elements to the accuracy suggested by the extra zeroes.
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